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AESTEACI 

Designed to meer the job^related metric measurement 
needs of student^ interested in fire science education, this 
instructional package is one of two for the public service 
occupations cluster, part of a set of 55 packages for metric 
instruction in different occupations. The package is intended for 
students «ho already know the occuparional terminology, measurement 
terms, and t.ocls currently in use. Each of the five units in this 
instructional package contains performance objectives, learning 
activities, ano supporting information in the form cf text, 
exercises, and tables. In addition, suggested teaching techniques are 
included. At the bark of the package are objective-based evaluation 
items, a page cf answers to the exercises and tests, a list of metric 
materials needed for the activities, refejrences, and a list of 
suppliers. The material is designed to accommodate a variety of 
individual teaching and learning styles, e.g., independent s^tudy, 
small group, cr whole-class activity. Exercises are intended to 
facilitate experiences with measurement instruments, tools, and 
devices used in this occupation and job-related tasks of estimating 
and measuring. Unit I, a general introduction to the metric system of 
measurement, provides informal, hands-on experiences for the 
students. This unit enables students to become familiar with the 
basic metric urits , their symbols and measurement instruments ; and 
to develop a set of mental references for metric values. The metric 
system cf notation also is explained. Unit 2 provides the metric 
terms which are used in this occupation and gives experience with 
occupational measurement tasks. Unit 3 focuses on job-related metric 
equivalents and their relationships. Unit 4 provides experience with 
recognizing and using metric instruments and tools in occupational 
measurement tasks. It also provides experience in comparing metric 
and cus^.to^ . ' aeasureaent instruments. Unit 5 is designed to give 
students z ice in converting customary and metric measurements^ a 

skill con. -red useful during the transition to metric in each 
occupation. (HC) 

Documents acquired by ERIC include many informal unpublished materials not available from other sources. ERIC makes every 
effort to obtain the best copy available. Nevertheless, items of marginal reproducibility are often encountered and this affects the 
quality of the microfiche and hardcopy reproductions ERIC makes available via the ERIC Document Reproduction Service (EDRS). 
EDRS is not responsible for the quality of the original document. Reproductions supplied by EDRS are the best that can be made from 
.9_inal. 
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TEACHING AND LEARNING 
THE METRIC SYSTEM 

This metric instructional package was designed to meet job-related 
metric measurement needs of students. To use this package students 
should already know the occupational terminology, measurement 
terms, an(| tools currently in use. 'These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
in classrooms in different parts of the United States, and revised before 
distribution. 

Each of the five units of instruction contains performance objec- 
tives, learning activities, and supporting information in the form d 
text, exercises, and tables. In addition, suggested teaching techniques 
are irwWed. At the back of this package are objective-based evaluation 
items, a page of answers to the exercises and tests, a list of metric 
materials needed for the activities, references, and a list of suppliers. 

Classroom experiences with this instructional package suggest the 
following teaching^earning strategies: 

1. Let the first experiences be informal to make learning the metric 
• s^'stem fun. 

2. Students learn better when metric units Se compared to familiar 
objects. Everyone should learn to "think metric." Comparing 
metric units to customary units can be confusing. 

3. Students will learn quickly to estimate and, measure in metric units 
by "doing." 

4. Students should have experience with measuring activities before 
getting too much information. 

5. Move through the units in an order which emphasizes the^sim-, 
plicity of the metric system (^.g., length to area to vplu 

6. Teach one concept at a time to avoid overwhelming students with 
' too much material. 

Uniti is a general introduction to the metric system of measure- 
ment which provides informal, hands-on experiences for the students. 
This unit enables students to become familiar with the basic metric 
unit$,»their symbols, and measurement instruments; and to develop a 
set of mental references for metic values, The metric system of nota- 
explained. 



Unit 2 provides the metric terms which are used in this ofcupation 
and gives expeiience with occupational measurement tasks. 

Unit 3 focuses on job-related metric equivalents and their relation- 
ships. 

Unit 4 provides experience with recognizing and using metric 
instruments and tools in occupational measurement tasks. It also pro- 
vides experience in comparing metric and customary measurement in- 
struments. 

i 

Unit s is designed to give students practice in converting custom- 
ary and metric measurements. Students should learn to "think metric" 
and avoid comparing customary and metric uaits. However, skill with 
conversion tables will be useful during the transition to metric in each 
occupation. 

.Using These Instructional Materials 

This package was designed to help students learn a core of knowl- 
edge about the metric system which they will use on the job. The 
exercises facilitate experiences with measurement instruments, tools, 
and devices used in this occupation and job-related tasks of eiiirnating 
and measuring. 

This instructional package ak was designed to accommodate a 
variety of individual teaching and learning styles. Teachers are encour- 
aged to adapt these materials to their own classes. For example, the 
information sheets maybe given to students for self-study. References 
may be used as supplemental resources. Exercises may be used in inde- 
pendent study, small groups, or whol&lass activities. All of the 
materials can be expanded by the teacher. 

Glona S Cooper 
Joel H. Magisos 
Editors 

^ This publication was develOMd pursuant to contract No OEC-0'74-9335 Anh the ^ 
' Bureau of Occupational and Adult Education, U S. Depanmem oi Health, Educa' 
iion and Welfare However, the opinions .expr(ti«d herein do not neceisariiy 
reflect tbe pojMion or policy of the US. Offce of Education and no official 

; endorsement by the U S Office df Edu<:ation'should be inferred. 
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■ SUGGESTED TEACHING SE9UL\CE 

1 . These inlroductorj' exercises may require 
two or three teaching periods for all five 
areas of measurtoent. 

2. Exercises should be followed in the order 
given to best show the relationship 
between length, area, and volume. 

3. Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and 
measuring containers) and objects to be 
measured.* 

4. Set up the equipment at work stations 
■or use by the whole class or as individu- 
alized resource activities. * 

5. Have the students estimate, measure, and 
record using Exercises 1 through 5. 

6. Present information on notation and 
make Table 1 available. 

7., Follow up with group discussion of 
•activities. 



♦Other srhnol deparlmpnu may ^1ave devim which 
can be used Metric suppliers aro lis(d in the reference 
section. 
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OBJECTIVES 



The student will demonstrate these skills for the Li, ear, Area, Volume or Capacity, Mass, and 
■ Teniperatuie Exercises, using the metric terjis and measurement devices listed here. 





e;c£rcises 


SKILLS 




Area 


Volume or Capacity 


Mw 


Tempenlyn 




(pp 3-4) 


(pp. 56) 


(pp. 1-8) 


(pp,9'10) 


(p.U) 


1 Kfco^nizeandusethp 
unit and lUiymbul for. 

2 Sflwt, w, Md rwd the 
ippropriitr meuuK:!} 
initnimenli for: 

3 Slate ur show a 
physical reference for' 


miltimeire (mml 
centimetre (cm) 
mplre (m) 

.—c ^ 


square 
ceniimetre 
(cm*l 

square 
metre 


cubic centi- 
metre (cm^l 

cubic metre 

litre (1) 
millilitre{mlj 


gram . (g) 
kilogram |kg) 

i 


degree Celsiui 


\ Eitimate within 
of the iclual meuure 


height, width, or 
length orobjecti 


the area of 
a ^ven lurfice 


capacity of 
container! 


themauof objecli 
in grams and kilo- 
grami 


the temperature of 
the air or a liquid 

■ « ■ -A 


5. Read correctly 


metre stick, melric 
lip^ measure, and 
metric rulert 




meuuremenli 
oil ^iduiled 
Tolume tiif>tur- 
ing devicci 


a kilogram scale 
and a f am scale 


A Celsius thermometer 



RULES OF NOTATION 

1. Symbols are not capitalized unless the unit is a proper name (mm'nol MM). ■ 

2. Symbols are not followed(|)y periods (m not m.). 

3. Symbols are not followed by an s for plurals (25 g not 25 gs). 

4. A space separates the numerals from the unit symbols (4 1 noMI). 

5. Spaces, not commas, are used to separate large numbers into groups of three 
digits (45 271 kmnof 45,271 km). 

6. A zero precedes the decimal point if the numj?er is less than one (0.52 g not .52 g). 

7. Lilre'and metre can be spelled either with an -re or -er ending, 

/ 

Information Sheet 1 



METRIC UNITS, SYMBOLS, 'AND REFERENTS 



METRIC PREFIXES 



Quantity 


Metric Unit 


Symbol 


Useful Referenti 


Unfth 


millimetre 


mm 


Thickness of dime or paper 
clip wire 


centimetre 


cm 


Width of paperclip 


metre . 


ro 


Height of doorabQut2m 


kilometre 


km . 


12 minute walking distance 


Area 


^uare 
centimetre 


cm' • 


Area of this space 




square metre 




Area of card table top 


hectare 


ha 


Football field including sidelines 
and end zones 


Volume and 
Capiicity 


millilitre 


ml 


Teaspoon ic 5 ml 


litre 


1 


A little more than I quart 


cubic 
centimetre 

• 

• 


3 

cm 


Volume of this co 


ntainer 


? 

} 




cubic m^tre 




A little more than a'cubic yard 


Mass 


mtlli{(rDni 


m8 


Apple seed about 10 mg. grain of s 
salt, 1 mg 


gram 




Nickel about 5g ' 






Webster's Collegiate Dictionary 


metric ton 

ll 000 kilogramsf 


t 


Volkswagen Heetle ^, 



Multiples and 
^ Submultiples 


Prefixes 


Symbols 


1 000000 = 10'' 


mega(m?ga), 


M 


rooo=io' 


kilo(kll'oj 


k 


100=10- 


hecto(hek'to) 


h 


io = io' 


deka (dekaj 


da 


Base Unit 1 = 10" 






U.l = lU 


aeciidesi) 


J 

d 


0.01 = 10'' 


centi (sen'ti) 


c 


0.001 = 10'' 


miili (mili) 


m 


0.000 001 = 10''' 


micro (mi'krol 


1 



Table 1-b 



y 
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LINEAR MEASUREMENT activities'- ■ 

♦ . . ' / . . . ■ • • 

Metre,>Centimetre, Millimetre 



r 



47 



I. THE METRE (m). 

• A. . DEVELOP A PEELING FOR THE SIZE OF A \ffiTRE 



1. 



Pick up one of the metre 
slicks and stand it up oti the 
floor, Hold it in place wjlb 
oi)e hand, Walk arowid the 
stick. Now stand next to ! 
the stick, l^lth yciHr other 
hand, touch yourself where 
the top of the metre stick 
comes on you. 



THAT IS HOW HIGH A METRE IS! 



\ 



2. Hold,onearfti' out straight 
at shoulder height. Put, 
the metre stick alorr^ this 
arm until the end hits the - 
end of your-fingers. Where 
is the other end of the 
metre stick? Touch your- ' 
self at that end, 



THAT IS lIOWLONGAMtlTRE ISI 



CINT!R FOR VOCADONAL EDUCATION 



ERIC 





3. Choose a partner to stand 
at your side.' Move apart 
sotha{youcanputcfhe/\ 
end of a metre itick on 
your partner's shoulder 
and the other end on 
your shoulder. Lookat^ 
■ . the space between you. 

thatisthemdthofametreI- 
b, develop your ability to estimte l^metres 

Now you will improve your ability to esttniate in metres. 
Remember where the length and height of a metre was on your 
.. body." ' ' 

For each of the following itetrs: 

Estimate tbe size of the items and write your estimate in the 
ESTIMATE column, Measure the size with your metre stick 
and, Write the answer in the MEASUREMENT column." ., 

• Decide how close your estimate was to the actual measure. If 
\ youFestimate was'Hithin 25^c of the actual measjice^ou are a 
"Metric Marvel." 

' ' How Close • 
* J . Estiiijate Measurement \yereYou? 
:. ' . ■ (m) ' (m) ■ 
1. Height of door knob ^ , , . * 

from floor.' ' . 



2. Height of door. 

3'. Length of table. 

4. Width of table. 

5: Length of wall of 
this room. 

6. Distance from 
you,to wall. , 



Exercise 1 

(contiriued on next page) i i 
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U. THE CENTIMETRE (cm) ■ 

There are 100 rpntimptre< in nnc metre. If there are 4 metre? and 
;i centimt'tres, you wnte -103 m\i-\ x 100 cm) + 3 cm = 100 cm 

A. DEVELOP A FKKLIXC FOR THE SIZE OF A CE.\TI\eRE 

1. Hold the metric ruler against the width of your thumhnail. 
How wide is it? cm 

2. Measure your thumb from the first joint to the end. 

cm 

^ 

;i, I'se the metric ruler to find the width of your palm, 
cm 

1. Measure; -ur index or pointing finger. How long is it? 
cm 

5, Measure your wrist with a tape measure, \M is the distance 
around it? cm 

6. I'se the tape measure to find your waist size. cm 

B. DEVELOP VOIR ABILITY TO ESTIMATE IN CENTIMETRES 

You are now ready to estimate in centimetres. For each of the 
following Items, follow the procedures used for estimating in 
metres. 

How Gose 

E.stiinate Measurement Were You? 
(cm) V (cm) 

1. ^ U'ngthofapaper 

clip. . ; 

2. Diameter (width) ' * 

o(acoin. 

. 3. Width of a 

postage .^tamp. ■ 

•1. Length of a 

pencil,- , . 



5. Width of a sheet 
of paper. 




HI. THE MILLIMETRE (mm) 

There are 10 millimetres in one centim'efre. When a measurement is 
2 centimetres and 5 millimetres, you write 25 mm |(2 x 10 mm) 
+ 5 mm = 20 mm + 5 mir, j . There are 1 000 mm in 1 m. 

A, DEVELOP A FEELING FOR THE SIZE OF A .MILLIMETRE 

Using a ruler marked in millimetres, measure: 



1 . Thickness of a paper clip wire. mm 

2. Thickness of your fingernail. mm 

3. Width of your fingernail. , mm 

■1, Diameter (width)of a com. m 

5. Diameter (-thickness) of your pencil. ,iim 

6. \'idth of a postage stamp. mm 



B, DEVELOP YOUR ABILITY TO ESTIMATE IN .\ULLIMETRES 

You are now ready to estimate in millimetres. For each of the 
following items, follow the jjrocedures used for estimating in 
metres. 

How C;iose 

Estimate Measurement Were You? 
(mm) (mm) 

1. Thickness nf a 

nickel. • 

2. , Diameter (thickne.ssi 

of a boh, : 

3. Length of a boh. 

4. Width of a, sheet 

of paper. 

5. Thickness of a board 

or desk top, ^ 

6. Thickness of a 

button, ' ■ 



Exercise 1 
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AREA MEASUREMENT ACTIVITIES 
Square Centimetre, Square Metre 



WmS YOU DESCRIBE THE AREA OF SOMETHING. YOU ARE 
SAYING HOW mS SQl'ARES OF A GIVEN' SIZE IT TAKES TO 
COVER THE SURFACE. 

1. THE SQUARE CENTIMETRE (cm^) 

A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE 

1 . Take a clear plastic grid , or use the grid on page 6. 

2. Measure the length and width of one of these small 
squares with a centimetre ruler. 

THAT IS ONE SQUARE CENTIMETRE! 

3. Place your fingernail over the grid. About how many 
squares does it take to cover your fingernail? 
cm^ 

4. Place a coin over the grid. About I* >w many squares 



does it take to covet the coin? 



5. Place, a postage stamp over the grid. About how many 
squares does it take to cover the postage stamp? 
_cm^ 

6. Place an envelope over the grid, About how many 
squares does it take to cover the env^^ope? 

cm^ 

7. Measure the length and width of the envelope in centi- 
metres. Length cm; width cm. 

.Multiply to find the area in square centimetres. ; 

cm^ How 



cmx 



cm = 



close are the answers you have in 6. and in 7.? 
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B, DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE 
CENTIMETRES ' 



You are now ready to develop your ability to estimate 
in square centimetres. 

Reinembe ' the size of a square centimetre. For each of the 
following items, follow the procedures used for estimating in 
metres. 

How Qose 

Estimate Measurement Were You? 

(cm') (rm^) 



1. Index card. 

2. Book cover. 

3. Photograph. 
Window pane or 



desk top. 



IL THE SQUARE METRE (m^) 

A. DEVELOP A FEELING FOR A SQUARE METRE 

1. Tape four metre sticks together to make a square which 
is one metre long and one metre wide. 

2. Hold the square up with one side on the floor to see how 
big it is. 

3. Place the square on the floor in a comer. Step back and 
look. See how much floor space it covers. 

4. Place the square over a table top or desk to see how 
much space it covers. 

5. Place the square against the bottom of a door, See how 
much of the door it covers. How many squares would it 
take to cover the door? 



_m^ 



THIS IS HOWBIG A SQUARE METRE IS! 



Exercise 2 

(cojitinuedonnextpage) 
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B. DEVELOP YOUR ABILITY TO ESTIMTE IN SQUARE 
METRES 

You are now ready to estimate in square metres, Follow the 
procedures used for estimating in metres, 

How Close 

Estimate Measurement Were You? 



CENTIMETRE GRID 



1, Door. 

2, Full sheet of 
newspaper, 

■1 Chalkboard or 
t)ulletin board. 

I. Floor. 

s: mi 

6. Wall chart or poster. 

7. Side of file cabinet. 



m- 
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VOLUME MEASUREMENT ACTIVITIES 
Cubic Centimetre, Litre, Millilitre, Cubic Metre 
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I. THE CUBIC CENTIMETRE (cm') 

V/. 

a! develop a feeling for the cubic centimetre 

1. ' Pick up a colored plastic cube, Measure its length, 
height, and width in centimetres, 

THAT IS ONE CUBIC CENTl\ffiTRE! 

2. Find the volume of a plastic l.'tre box, 

a. Place a ROW of cubes against t le bottom of one sid'e 
of the box. How many cubes fit in the row? 

b. Place another HOW of cubes i gainst an adjoining side 
of'thebox. How many rows fit injide the box 

to make one layer of cubes? 

How many cubes in each row? 

How many cubes in the layer in the bottom of the 
box? 

c. Stand a ROW of cubes up against the side of the box, 
How many LAYERS would fit in the box? 

How mar,y cubes in each layer? 

How many cubes fit in tl\e box altogether? 

W: VOLUME OF THE BOX IS CUBIC 

Cr, sTlMETRES. 

d. Measure the length, width, and height of the box in 

centimetres. Length cm; width cm; 

height cm.. Multiply these numbers to find 
the volume in cubic centimetres, 

cm X cm X cm = cml 

Are the answers the same in c. and d.? 



B, DEVELOP YOUR ABILITY TO ESTIM\T£ IN CUBIC 
CENTIMETRES 

You are now ready to develop your ability to estimate' 
in cubic centimetres. 

Remember the size of a cubic cenlm'tre, For eath of 
the following items, use the procedures for estimating in 
metres. 

\, How Close 

• Estimate Measurement Were You? 

I Index card file 

box. , . 

2. Freezer container. 1 

3. Paper clip box. —I 

4. Box of staples. 

II THE LITRE (1) 

A. DEVELOP A FEELING FOR A LITRE ■ 

1, Take a one litre beaker and fill it with water. 

2, Pour the water into paper cups, filling each as full as you 
usually do. How many cups do you fill? 

THATISHOWMUCHISINONELITRE! 

3, Fill the litre container with rice, 

TflAT IS HOW MUCH IT TAKES TO FILL A ONE 
LITRE CONTAINER! 



A!/ 



Exercise 3 

(continued on next page) 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES 

You are now ready to develop your ability to estimate in ' 
litres. To write two and one-half litres, you write 2.5 1, or 
2.5 litres. To write one-half litre, you write 0,5 1, or 0,5 
litre. To write two and three-fourths litres, you wiite 
.2,75 1, or 2.75 litres. 

For each of the following items, use the procedures for 
estimating in metres. 

How Qose 

Estimate Measurement Were You? 

(1) (I) 

1. Medium-size 

freezer container. : 



2. Large freezer 
container. 

3. Small freezer 
c< itainer. 

4. liottleorjug. 

Ilf iHEMILLILlTRE(ml) 



There are 1 000 millilitres in oae litre, 1 000 ml = 1 litre. Half 
a litre is 500 millilitres, or 0,5 litre = 500 ml. 

A, DEVELOP A FEELING FOR A MLLIL'TRE 

1. Examine a centimetre cube. Anything which holds 
1 cm 'holds ImL' 

2. Fill a 1 millilitre measuring spoori wiih rice. Empty the ' 
, spoon into your hand. Carefully pour the rice into a 

small pile on a sheet of paper, , 

■'THAT IS HOW MUCH ONE MILLILITRE f. 

3. _ Fill the 5 ml spoon with rice. Pour the rice into another 
pile on the sheet of paper. 

THAT IS 5 .\nLLILITRES, OR ONE TEASPOON! 

, 4, Fill the 15 ml spoon with rice. Pour the rice into a third 
pile on the paper. 

THAT IS 15 MII4.ILITRES, OR ONE TABLESPOON! 

m CENTER TOfl VOCATKWAl EDUCATION 
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B. "DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES ' 

You are now ready to estimate in millilitres. Follow the 
procedures used for estimating metres, ' 

HqwQose . ., 
Estimate Measurement Were You? 
(ml) (ml) 

1. Small juice can. 

2, Paper cup or tea 

cup. 

3. Soft drink can, 

4, Bottle. 



IV. THE CUBIC METRE (m^) 

A, DEVELOP A FEELING. FOR A CUBIC METRE 

1. Place a one metre square on the floor next to the wall, 

2. Measure a metre UP the wall. 

3. Picture a box that would fit into that space. 
THAT IS THE VOLUME OF ONE CUBIC METRE! 

B. • DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES 

For each of rhe following items, follow the estimating proced- 
ure? used before, ' , 

How Close 

Estimate Measurement Were You? 
(ra-^) . (m^) 



1, Office desk. 

2, File cabinet, 

3, Srall room. 



Exercise 3 
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MASS (WEIGHT) MEASUREMENT ACTIVITIES 



ilogram, Gram 



4> f 



The mass of an object is a measure of the amount of matter in the 
object. This amount is always the same unless you add subtract some 
matter from the object. Weight is the term that most pebple use when 
they mean mass. The weight of an object is affected by gravity; the 
mass of an object is*not. For example, the wf ght of a person on earth 
might be 120 pounds; that same person's weight on the moon would be 
20 pounds. This difference is because the pull of gravity on the moon 
is less than the pull of gravity on earth. A persci's mass on ti^ earth 
and'on the moon would be the same. The metric system does not ' 
measure weight-it measures mass. We will use the term mass here. 

The symbol for gram is g. 

The symbol for kilogram is kg.- 

There are 1 000 grams in one kilogram, or 1 000 g = 1 kg, 

Half a kilogram tan be written as 500 g,cr 0,5 kg. ' 

*A quarter of a kilogram can be written as 250 g,or 0,25 kg. 

Two and three-fourths kilograms is written as 2,75 kg. 

I. THE KILOGRAM (kg) 

DEVELOP J.A FEELING FOR THE MASS OF A KILOGRAM 

Using a balance or scale, find the mass of the items on the table. 
Before you find the mass, notice how heavy the object "feels" 
and compare it to the "f ading on the scale or balance. 



Mass 
(kg) 

L 1 kilogram bo.\. 

2. Textbook. ' 

3. Bag of sugar. 

4. 4 Wage of paper. 

0, Your own mass. 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS 

.For the following items ESTIMATE' the mass of the object in 
kilograms, then use the scale or balance to find the exact mass 
of the object. Write the e.\act mass in the MEASUREMENT 
column. Determine how close your estimate is: 

How Qose 

Estimate Measurement Were You? 
(kg) (kg) 



1. Bag, of rice. 

2. Bag of nails. 



3. Large purse or 
briefcase. 

4. Another person. 

5. A few books. 



TMIC 
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II. THE GRAM (gi ^ ' * 

A. DEVELOP A FEELING FOR A GRAM ^ 

. 1,' 'Take a'colored plastic cube. Hold it in your hand. 
Shake the cube in your palm as if shaking dice. Feel the 
pressure m ygur^hand when the cube is in motion, then 

" , when it is not in^motioii. 

THAT IS HOW HEAVY A GRAM IS! 



B. DEVELOP. YOUR ABILITY TO ESTIMATEJN-GRAMS • 

You are now ready to improve your ability to estimate in 
grams. Remember how heavy the 1 gram cube is, how Jjeavy 
the two gram cubes are, and how heavy the fiVe gram cubes 

are. For each of the following itqms, follow the procedures 
used for estimating in kilograms. 



2. Take a second cube and attach it'to the fir?t. Shake the 
cubes in first one hand and then the other hand; rest 
the cubes near -the tips of your fingers, moving your 
hand up and down. 

THAT IS THE M\SS OF TWO GRAMS! 



3. Take five cubes in one hand and shake them around. 
THAT IS THE NUSS OF FIVE GRAMS! 



1. Two thumbtacks. 

2. Pencil. , 

3. Two-page letter 
and envelope. 

':. Nickel 

5. Apple! 

6. Package of 
margarine, 



How Close 

Estimate Measurement Were You? 
(g) (g) 
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TEMPERATURE MEASUREMENT ACTIVITIES 
Degreellelsius 



1. DEGREE CELSIUS ('0 

.♦ ' ' ' , 
Degree Celsius (°C) is the metric jneasure for temperature. 

A, ' DEVELOP A FEELL\G FOR DEGREE CELSIUS 

■ Take a Celsius thermometer. Look at the marks on it. 

'.1. Find 0 degrees. 

■ WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) 

.' . ;■ .WATER|10ILS AT 100 DEGREES CELSIUS (lOO'C) 

2- ^ Find the temperature of the room. ^°C. Is the 

• ^ rodm cool, \^[arm, or ab^ut right? 

3. Put some' hot' water from the faucet into a container. 

Find tlie temperature. J °C. Dip your finger , 

quickly in and out of the water. Is the water very hot, 
hot, or just warm? .;■ t 

4. Put some cold water in a container with a thermometer, 

Find the temperature. i_ "C. Dip your finger into 

the water. Is it cool, cold, or. very C61d? . 

, 5. Bend your arm with the inside of your elbow, around the 
• • Ijottom of the thermometeL After about three )ninutes 

find the temperature. _°C. Your skin tempera- . 

ture is i\pt ,as high as your body temperature. 

■ NORMAL BODY TEMP.ERATURE IS 37 DEGREES 
CELSIUS ■(.37'C). , . ■ ■ 

■ A FEVER IS 39^. 

AVERy'HlGHFEVERI§40'C. 



B. DEVEI^P YOUR ABILITY TO'ESTI.UATE IN DEGREES . 
CELSIUS 

For each item, ESTIMATE and write down how many degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT. See how close your estimates and actual measure* 
■ .mentsare. 

How Close 

Estimate Measurement Were You? 



(°C) CO 



1. Mx some hot and 
cold water in a 
container. Dip your, 
finger into thp 
water. 

2. Pour out some of 
the water. Add some 
hot water. Dip your 

' finger quickly into 
, the water. 

, 3. Outdoor tempera- 
■ ture. 

4. Sunny-window sill. 

5. Mix of ice and water: 

\ 

r ' 

6. Temperature at . ' 
floor; 

7. . Temperature at 
" . ceiling. ' ' 
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UNIT 



OBJECTIVES 

The student will recognize and use the metric 
terms, units, and symbols used in this occupa- 
tion. 

• Given a metric unit, slate its use in this 
occupation. 

• Given a measurement task in t!i .■, occupa- 
tion, select the appropriate metric unit 
and measurement tool. 



SUGGESTED TEACHING SEQUENCE 

1. Assemble metric measurement tools (rules, 
tapes, scales, thermometers, etc) and 
objects related tq this pccupation. 



, 2. Discuss with stuc 
tools.^ . ' ' 



ents how to read the 



3. Present and have students discuss 
Information Sheet 2 and Table 2. 

4. Have students learn occupationally- 
related metric measurements by complet- 
ing Exercises 6 and 7. 

5. Test performance by using Section \ of 
"Testing Nfetric Abilities." 



METRICS IN THIS OCCUPATION 



Changeover to the metric system is under way. Large corporations are already using 
metric measurement to compete in the world market. The metric system has been used in 
various parts of industrial and scientific communities for years. Legislation, passed in 
1975, authorizes aii orderly transition to use of the metric system. As businesses and 
industries make this metric changeover, employees will need to use metric measurement 
in job-related tasks. 

Table 2 lists those metric terms which are most commonly used in this occupation. 
These terms are replacing the measurement units used currently.' What kinds of job- 
related tasks use measurement? Think of the many different kinds of measurements you 
now make and use Table 2 to discuss the metric terms which replace them. See if you 
can add to the list of uses beside each metric term. 
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Metric Units for Fire Service 



Quantity 


Unit 


oymool 


use 


Length/width 

f. 


millimetre 


mm 


Fittings; wrenches. 


centimetre 


cm 


Hose diameter. 


metre 


m 


Hose length ; ladders; short distances; building height; eleyation. 


1.11 i, 


km 


Running distanc^*^. 


Area 


square metre 


2 

m 


Map reading; fire load. 

Map reading; grass or forest fires. 


hectare 


na 


Volume 


cubic centimetre 


3 

cm 


Oxygen tank sizes. 


cubic metre 




Oxygen tank sizes; room and bunding sizes. 


millilitre 


ml 


Oxygen and water quantities; light oils; measuring 
dry powders by volume. 


litre 


1 


Oxygen and water quantities; liquid fuels and chemicals. 


kilolitre 


kl 


Oxygen and water quantities. 


Matt 


gram 


I 


ooda, loam. 


If l1 AitlHlM 


Kg 


rt 

Yiflici, iiic cxiinguiBncrB, ory iiic rcioruanv miA. 


lemperBiurc 


Ha0fm riAliiiii 


V 


Flash and ignition pdnt temperatures; room and outside 
temperatures. 


Speed 


kilometres per hour 


km/h 


Legal interstate speed limit sbout 90 km/h. 


Dilutioni or Concentrations 

Dry mixes 
(mixed in liquid) 


grams per litre 


g/I 


Soda*acid and foam extinguishers. 


kilograms per litre 




Fire retardant slurry. 


Liquid mixes 


litres per kilolitreR 


I/kl 


Wetting agents;sulfuric acid; foam. 


Application Coverage 
Dry 


grams per square metre 




Chemical fire extinguishers. 


Ptenure 


kOopascal 


kPa 


Water pressure; fire extinguisher pressure; breathing apparatus 
pressure, ^ 


Flow rites ' 

•v " ' 


- litrtt per second 


1 i 
l/l 


Oxygen flow rate. 


^ kilolitres Mr second ' ■ * 


kl/s • 


* ' Pumnlnif rat^' Wat^r atiahtlties 


rncuon loii 


IrilnnMTJik mt rn^tr^ 


kPa/m 

IVI 111 


Friction loss in hose and various trammiaiioD systems. 


Heat ilbsorption rate 
of water 


litres per second 


l/l 


Fire fighting. o ^ 
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TRYING OUT METRIC UNITS 



03* 



To give you practice with metric units, first estimate the measure- 
ments of the items below. Write down your best guess next to the item. 
Then actually measure the item and write down your answers using the 
correct metric symbols. The more you practice, the easier it will be, 


^ , ^ 

•< 




MClUaj 


Ifi MpssnrinfT run ^motri^l 










* 




Estimate 


Actual 


18 Small box 






Length 

1. Index card 






19 Len^h of hn^p 






2. Building to hydrant distance 






20. Extinguisher 






3. Palm width 






21, Room 






4. Hand span 






22. Empty oil can 






5. Your height 






Mass 

lextbooK 


• 




6. Length of a room. 






■ 7. Height of a room 






Dry chemical for extinguisher fill 






8. Ladder 






25 Av 






ft 

9. Hose 






26. Extincuisher 






Area 

10. Desktop 






27, Demand breathing apparatus 






28. Yourself 






11. Classroom floor 






12. Lawn or olot 






Temperature 

29 Rnnm 






13. Sheet of paper 






30 Oukidp 

uv. V/UlOlUC 






14. Salvage cover or tarpaulin 






■ 3lv 'Hot tap water ; 


■■ - 


...M. 


Volume/Capacity 

15. Small soft drink bottle 






32. Ice water 
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FIRE FIGHTING WITH METRICS 



It is important to know what metric measurement to use; Show 
whdi ^measurement to use in the following situations. 



1. Mass of hydrant wrench 



2. Diameter of nozzle 



3. Capacity of water stored pressure 
fire extinguisher 



4. Temperature of storage area for 
foam fire extinguishers 



5. Mas.< of bolt cutters 



6. Lengvi of ladder 



7 Total area of a: house 



8. Thicbiess of rope 



9. Outside temperature 



10. Area ol the room 



i] . Distance from hydrant to house 



12. Mass of fire rake 



Roop. ten perature 



14. Volume of booster tank 



15> Elevation of window from ground 



16> Area cf brush fire 



17: Demaiid' breathing apparatus* 
pressure 
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18. Water pressure' 



19. Volume of small quantity of 
dry chemical 



20. Mass of small quantity o' dry 
chemical ■ 



21. Area of roof opening for fire 
ventilation 



22. Application rate for nozzle 
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UNIT 




OBJECTIVE 

The student will recognize and use met- 
ric equivalents. 

• Given a metric unit, state an equivalent 
in a larger or smaller metric unit. 



SUGGESTED TEACHING SEQUENCE 

1. Make available the Information Sheets 
(3 • 8) and the associated Exercises 

(8 -14), one at a time. 

2. As soon as you have presented the 
Information, have the students complete 
'each Exercise. 

3. Check their answers on the page titled 
ANSWERS TO EXERCISES, AND 
TEST. 

4. Test performance by using Section B of 
"Testing Metric Abilities." 



METRIC-METRIC EQUIVALENTS 
Centimetres and Millimetres 



1^ 




m 



1 2 3 4 5 6 




1 2 3 4 5 6 



Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
There are 10 mm each'cm, so 1 ram = 0.1 cm (one-tenth of a centimetre). This means that 
7 mm = 0.7 cm, sb 57 mm =5 cm + 7 mm 
= 5 cm + 0.7 cm 

= 5.7 cm, Therefore 57 mm is the same as 5.7 cm, 

Now measure the paper clip. It is 34 mm. This is the same as 3 cm + mm. Since, each 

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = , cm. So, the paper clip is 

34 mm = 3 cm + 4 mm 
= 3cm + 0,4cm 

= 3.4 cm. This means that 34 mm is the same as 3.4 cm. 
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Now you try some, 

a) 26mm = 

b ) 583 mm - 
c ) 94mm = 
d) 680mm = 



cm 


e) 


132 mm = 


cm 


f) 


802 mm = 


cm 


g) 


1 400 mm = 


cm 


h) 


2307mm = 



cm 
cm 
cm 
cm 



Exercise 8 



06' 



TMI CtWTIR fOA VOCATIONAL EDUCATION 



.ERJC 



37 



17 



Metres, Centimetres, and Millimetres 

Tllere are 100 centimetres in' one metre. Thus, 

2ni« 2.il00cm» 200cm, < 
3in« 3i 100cm « 300cm, 
8m«' SxlOOcm.' 800cm, . 
36m*36xl00cm*a 600cm. 

There are 1 000 millimetres in one metre, so 

2m« 2rl000mm' 2000nim, 
■'.3m« 3xl00Omm' 3 000 mm, 
'6in«''.6xl 000mrj» 6 000,mm, 
24m'24xl 000 mm*24000mm. , . 

From your worlc with decimals you should know that 

one-half of a metre can be written 0,5 m (five-tenths of a metre), 
one-fourth of a centimetre can be written 0.25 cm 
(twenty-five hundredths of a centimetre). 

This means that if you want to change three-fourths of a metre to 
millimetres.you would multiply by 1 000. So 

0.75 m= 0.75x 1 000 mm 

75 ■ • 
, jj^xlOOOmm 

1000 , 

= ;5x lOO""" .. . 

' 75 X !0 mm • ' ■. ' 

I ' ' ' i 

' 750 mm. This means that 0,75 m = 750 mm. 



Information Sheet 4' 



Fill in the following chart. 



metre 


centimetre 


millimetre 


m 


cm 


mm 


1 


100 


1000 


2 


200 




3 






9 










5 000 


74 






0.8 


80 




0,6 




600 




2.5 


25 






H8 




639 
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Millilitres to Litres 

There are 1 000 millilitres in one litre. This means that 



2 000 militlitres is the same as 2 litres. 

3 009 ml is the same as 3 litres. 

4 OOO'ml IS the same as •) litres, 
12 000 ml is the same as 12 litres. 



Since there are 1 000 millilitres in each litre, one way to change milli- 
litres tc litres is to divide by 1 000, For example, 



Or- 



iOOO 

1 000 ml «7oOO l'^"'l'i^r^' 

2 000 ml litres = 21ilres. 



And, as a final example, 
28000 

28 000 ml = -j^ litres = 28 litres. 

What if something holds 500 ml? How many litres is this? This is 
worked the same way. ' 

500 ml =7555''''^^^ ^ "'^ ''^'^ (Tive^tenths of a litre ), So 500 ml 
is the same as one-half (0.5 1 of a litre. 

Cliange 5 1 millilitres to litres. 

57 

57 ml litre = 0.057 litre (fifty-seven thousandths of a 
■ litre), ' t 



Information Sheet 5 

Now you try some. Complete the following chart. 



: -7 



millilitres 
(ml) 


litres 
(1) 


3000 


3 


6 000 






'8 


uooo 






ii . 


* m 


0.3 


700 






■ 0.9 


250 






• 0.47 


- 275 
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Litres to Millilitres 

\M do you do if you need to change litres to millilitres? Remember, 
there are 1 000 millilitres in one litre, or 1 litre = 1 000 ml, ■ '' 



So, • . 

2 lilrt's =2 X 1 COO ml = 2 000 ml. 
" litres^ 7 xlOOOmh 7 000 ml. 
13 litres =lo ' X 1 000 ml =13 OOO.ml, 
0.65 litre = 0.65 x 1 000 ml = 650 ml 

^ -1 r 

.Vow you try some. Complete the following chart, 



Information Shfiet 6' 



litres 
1 


millilitres 
ml 


8 


8000 


5 




46 






32000 


0.4 




053 






480 
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Grams to Kilograms 

There art' 1 1)00 pams in qne kilogram. This means that 

2 000 j;rams IS the same as 2 kilograms, 
5 000 g is the .<ame as 5 kg, 
700 g is the same as 0,7 kg, and so on, 

,To change from grams to kilograms, you use the same procedure for 
changing from millilitres to litre,?. 



Try the following ones. 



Information Sheet 7 



gnnu 
t 


kiiofnini 


4 000 


4 


9 000 




23000 






8 


n 




m 
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Kilograms to Grams 

To change kilograms to grams, you multiply by 1 000, 

4 kg= •] xlOOOg= 4 000g, 
23 kg •-■23 xl 000g = 23 000g, 
0,75 kg = 0.75 xl 000 g= 750 g. 



Complete the following chart. 



Information Sheet 8 



kilograms 
kg 


grams 
t 




7000 


11 






23 000 


: 0.4 




0.63 






175 
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Changing Units at Work 

Some of the things you use in this occupation ifey be measured in 
different metric units. Practice changing each of the following to 
metric equivalents by completing these statements. 



i) 2500gofdiychemicalis 
b)2400 mm ceiling; height is. 
c )2mdoor height is 

d) 100 mm bolt length is 

e ) 500 e of cease is 



f ) 500 ml of sulphuric acid is. 

g) 2.5 cm diameter hose is 



i ) 500 cm of rope is 

j ) 1 250 ml of liquid is. _ 
k)5cmdiameterhos^is 

1 ) 2.5 1 of oxygen is 

n>) 6 000 kg truck is 



") 18 mm nozzle opening is, 



cm 
mm 
cm 

kg 
1 

mm 

g 
m 

1 

mm 

ml 

t 

cm 
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UNIT 



OBJECTIVE 

The student will recognize and use 
instruments, toolS) and devices for mea- 
surement tasks in this occupation. 

• Uiven melnc and Customary tools, 
instruments, or devices, differentiate 
between metric and Customary. 

• Given a measurement task, select 
and use an appropriate tool, in- 
strument or device. 

• Given a metric measurement task, 
judge the metric quantity within 25% 
and measure within 2% accuracy. 

SUGGESTED TEACHING SEQUENCE 

I Assemble metric and Customary mea- 
suring tools and devices (rules, scales, 
thermometer, measuring cups and 
spoons, drill bits, wrenches, micro- 
meter, pressure gages) and display in 
separate groups at learning stations. 

2. Have students examine metric tools and 
instruments for distinpiishini; character- 
istics and compare them with (Customary 
tools and instruments. 

3. Have studenls vi^'halfy describe charac- 
leristics. 

i Present or make available Information 
Sheet 9. 

5, Mix metric and Customary tools or 
equipment at Irarning station. Give 
students Exercises 15 r.nd 16. 

6. I'psl performance by using Section C of 
"Testing Metric Abilities." 
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SELECTING AND USING 

METRIC INSTRUMENTS , TOOLS AND DEVICES 

Selecting an improper tool or misreading a scale can result in damaged materials or 
injury to self or fellow workers. For example, using 100 pounds per square inch of pressure 
(psi) in a fire hose designed for 100 kilopascals (about 15 psi) could cause a fatal accident. 
Here are some suggestions: 

1. Find out in advance whether Customary or metric units, tools, instruments, or 
products are needed for a given task. 

2. Examine the tool or instrument before using it. 

3. The metric system is a decimal system. Look for units marked off in whole 
numbers, tens or tenths, hundreds or hundredths. 

4. Look formetric symbols on the tools or gages such as cm, m, mm, kPa. 

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather 
than common fractions (3/8) on equipment. 

6. Some products may have a special metric symbol such as a block M to show 
they are mtiric. 

7. Don't force wrenches or other devices which are not fitting properly. 

8. Practice selecting and using tools, instruments, and devices. 
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WHICH TOOLS FOR THE JOB? 



MEASURING UP IN FIRE SERVICE 



Practice and prepare to demonstrate your ability to identify, 
select, and use metric-scaled tools and instruments for the Usks given 
below. You shoul() be able to use the measurement tools to the appro- 



For the tasks below, stimate the metric measurement to within 
25% of actual measurement, and verify the estimation by measuring 
to within 2% of actual measurement. 



Select and demonstrate or describe use of tools, instruments, or 
devices to: 

1. Check the temperature of the cooling system of the fire pump*. 

2. Determine size of fog nozzle. 

3. Find length if ladder. ' 

4. Determine the water pressure from pump. 

5. Perform fire flow test. 

6. Measure elevation of windows from ground level. 

7. Measure diameter of rope. 

8. Check the pressure in a stored-pressure fire extinguisher. 
V. Kefill cartridge-operated dry-chemical extinguisher. 

10. Mix solution and refill foam extinguisher, 

11. Add "Rapid Water" or similar water additive to booster tanks. 

12. Check cartridges of cartridge-operated extinguishers. 




Estimate 


Verify 


1. Volume of room for xhaustability 






2. Distance of hydrant lopunper 






3. Length of rope 






4, Distance to nearest building exist 






5. Width of aisle within room 






6. Diameter of hose coupling 






7. Diameter of smooth bore nozzle 






8, The flow rate of a fire hose 






9. Dilution rate to mix foam 
concentrate and water 






10. Dilution rate to mix solution and 
refill foam extinguisher 


/' 




11. 'Volume of "Rapid Water" or 
similar water additive to be added 
to booster tank 






13. Make fire hydrant flow test. 

14. On inspection, check to see that exit doorways do not exceed 
maximum distance. 


12. Distance from pumper to building 






13. Distance from hose nozzle to build- 
ing which would be both safe and 
effective 






14. Distance from hose nozzle to 
simulated or actual fire location 
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UNIT 




OBJECTIVE 

The student will recognize and use metric 
and Customary units interchangeably in order- 
ing, selling, and using products and supplies in 
this occupation. 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) 
equivalent on a conversion table. 

• Given a Customary unit, state the re- 
placement unit. 



SUGGESTED TEACHING SEQUENCE 

1. Assemble packages and containers of 
materials. 

2. Present or make available Infor nation 
Sheet 10 and Table 3. 

3. Have students find approximate metric- 
Customary equivalents by using 
Exercise 17. 

4. Test performance by using Section D of 
"Testing Metric Abilities," 



06' 
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METRIC-CUSTOMARY EQUIVALENTS 



Dunng the transition period there will be a need for finding eauivalents between systems. 
Conversion tables list calculated equivalents between the two systems. When a close equivalent 
is needed, a conversion table can be used tojind it. Follow these steps: 

'1. Determine which conversion table is needed. 

2. ' Look up the known number in the appropriate column; if not listed, find numbers you 

can add together to make the total of the known number. 

3, Read the equivalent(s) from the next column. 

Table 3 on the next page gives an example of a metric-Customary conversion table which 
you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise 
17, Part 2 and Part 3. 

Below is a table of metric-Customary equivalents which tells you what the metric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Fart 3. The 
symbol means "nearly equal to, " 



1cm 5: 0.39 inch 
1 m =>= 3.28 feet 
lm=*:l,09 yards 
1km 5: 0,62 mile 
1 cm* * 0.16 sq in 
Im^ '^lO.Ssqft 
— l-m^-H-sq-yd-- 
1 hectare * 2.5 acres 
Icm^ =^0,06cu in 
' lm'^35.3cuft 
Im^ ^l,3cuyd 



1 inch =s 2.54 cm 
1 foot* 0.305m ' 
1 yard* 0.91m 
1 mile * 1,61 km 
1 sq in * 6.5 cm^ 
1 sq ft * 0.09 m- 
-4-5q-yd-*-0,&iTV^ — 
1 acre * 0.4 hectare 
leu in* 16.4 cm^ 
1 cu ft * 0.03 m^ 
1 cu yd * 0.8 



1 ml * 0.2 tsp 
1 ml * 0.07 tbsp 
11*33.8 floz 
11*42 cups 
1 1 * 2.1 pts 
11* 1.06 qt 
.-_ll*.mgaL_ 



1 tsp * 5 ml ■ 
1 tbsp * 15 ml ' 
lfloz*29.6ml 
1 cup * 237 ml 
1 pt * 0.47 1 
Iqt* 0.951 
-.-lgaLl3i91_. 



1 gram * 0.035 oz 
1kg* 2.2 lb • •■ 
1 metric ton * 2205 lb 
1 kPa * 0.145 p:- 



loz*28.3g 
lib* 0.45 kg 
l.ton* 907,2 kg 
Ipsi* 6.895 kPa 



* Adapted f;om Let's Measure Metric. A Teacher i Introduction to Metric Measurement. Division of Educational 
Redesijin and Renewal, Ohio Department of Education, 65 S. Front Street. Columbus, OH -13215, 1975, 
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CONVERSION TABLES 



MILLIMETRES TO CENTIMETRES TO INCHES 



mm 


cm 

Vill 


ih 
til. 


mm 

illlU 


tin 


in. 


mm 


cm 


in. 


in. 


cm 


mm 


in. 


cm 


9 

mm 


100 

1 vv 


10 




10 


1 
I 




1 


n 1 
U.l 


U.U4 


1 
1 




25.4 


. 1/8 


0.32 


3.2 




90 


i.Of 


9n 


9 


u.yy 


n 
I 


O.J 


A AO 

O.Oo 


11 
I 


c no 

.5.08 


50.8 


1/4 


0.64 


6.4 




^0 


11 fil 
11.01 




J 


1 10 

i.lo 


0 

0 


0.3 


A 1 0 


1} 

, 0 


7.62 


76.2 


1/2 


1.27 


12.7 


inn 


iA 


10,74 


4U 


A 

4 


1.57 


4 


0.4 


0.16 


4 


10.16 


101.6 < 


3/4 


1.91 


19,1 


500 


so 


19.68' 


50 


' 5 


1.97 


5 


0.5 


0.20 




19 7n 


197 n 


« 






600 


60 


23.62 


60 


6 


2.36 


6 ■ 


0.6 


0.24 


6 


15.24 


152.4 








700 


70 


27.56 


70 


, 7 


2,76 


r 


0.7 


0.28 


7 


17.78 


177.8 




r 




'800 


80 


31.50 


80 


8 


3.15 


8 


0.8 


0.31 


8 


20.32 


203.2 








•90b 


90 


35.43 


90 


9 


3.54 


9 


0.9 


0.35 


9 


22.86 


228.6 














10 


25.40 


254.0 









INCHES TO CENTIMETRES TO MILLIMETRES 



1000 mm or 1 metre = 


39.37 inches 










12 in. or' 1ft. 


= 30,48 cm or 304.8 mm 






METRES TO FEET 


FEET TO METRES 


m 


ft- 


m 


ft. 


m 


. ft. 


ft. 


m 


ft. 


m 


.ft, m 


100 


328.08 


10 


32.61 


1 3.28 


100 


30.48 


10 


3.05 


1 


0,30 


200 


658.17 


20 


65,62 


2 


6.56 ■ 


200 


60.96 


20 


6.10 


2 


0,61 


300 


984.25 


30 


98.43 


3 


9.84 


300 


91.44 


30 


. 9.14 


3 


0,91 


400 


1312.34 


40 


131.23 


4 


13.12 


400 


121.92 


40 


12.19 


4 


1.22 


500 


1640.42 


50 


164.04 


5 


16.40 


500 


152.40 


50 ' 


15.24 


5 


1.52 


600 


1968.50 


^ 60 


196.85 


6 


19.69 


600 


182.88 


60 


18.29 


6 


1.83 


700 


2296.59 


70 


229.66 


7 


22.97 


■ 700 


■ 213.36 


70 . 


21.34 


7 


2.13 


800 


2624.67 


80 


262.47 


8 


26.25 • 


800 


. 243.64 


60 ' 24,38 


8 


2.44 


900 


2952.76 


90 


295.28 


9 


29.53 


'900 


274,32 


90 


27,43 


9 


2.74 


1000 


3280.84 






1000 


304.80 
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You are worlcing in a volunteer fire department. With the change 
to metric measurement some of the things you order, sell or use 
are marked only in metric units. You will need to be familiar with 
appropriate Customary equivalents in order to communicate with 
customers and suppliers who use Customary units. To develop 
your skill use the Table on Information Sheet 10 and give 
the approximate metric quantity (both number and unit) for 
each of the following Customary quantities. 



Customary Quantity 



Metric Quantity 



m 
n 

0 

2. 

a 
b 
c 
d 
e 



4 fi. oz. of sulphuric acid 



1/2 oz. weight loss, cartridge-type 
extinguisher 



25 ft. of hose 



100 lbs. of powder for chemical foam 



4 in. suction hose 



Iqt. of oil 



1 gal. of foam 



30 ft. effective extinguisher range 



2 1/2 gal. extinguisher 



10 lb. dry powder chemical extinguisher 



2 1/2 in. supply line 



1500 gal, 



5 lb. pressure loss 



100 ft. hose 



60 lbs. per square inch 



Use the conversion tables from Table 3 to convert the following: 



)30m = 


ft. 


f) 100 ft. = 


m 


) 55 m - 


ft. 


g) 21in.= 


cm 


1 18 mm =. 


in. 


h) 4in.= 


mm 


1290 mm = ., 


in. 


i) 24ft.= 


m 


) 60 cm = 


in. 


j) 50ft,= 


m 



Complete the Requisition Form using the items listed. Convert 
the Customary quantities to metric before filling out the form. 
Complete all the information (Date, For, No., etc.). 
Order the following fire service supplies: 

a ) 5 gal. of foam 

b) 20 gal. of gasoline 

c) Four 1 pt, cans of light machine oil 

d) 10 lbs. of dry chemical 

e) 80 lbs. of calcium chloride 

f ) 2 sections of fire hose, 2 in. diameter by 50 ft. 



REQUISITION 



Date 



For 



No. 



Date Wanted 



Deliver to 



QTY 



UNIT 



ITEM 



Requested by 
Approved by 



ERLC 



\ 



v 
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SECTION A 

1. One kilogram is about the mass 
of a: 

[A] nickel 

[B] apple seed 

[C] basketball 

[D| Volkswagen "Beetle" 



2. A square metre is about the , 
area of: 

[A I this sheet of paper 
[B| a card table top 
[C] a bedspread 
[D| a postage stamp 

3. The flow rate of water from a 
hydrant is given in: 

m kilograms per hectare 

"^^Bl kilopimls.- . ^ ...^. .^ . 

[C] kilograms per litre 

(Dl litres per second 

4. The volume of oxygen tanks is 
measured in:. 

[A] square metres 

[B| cubic centimetres 

(CI 'hectares 

[D| grams per litre 

5. The correct way to write twenty 
grams is; 

" (A] 20gmi 

[B| 20 Gm. 

(C| 20g. 

[Dl 20g • 

6. The correct way to write twelve 
thotuand millimetres is: 

lA] 12.000 mm. ' 

(6| 12.000 mm 

(C| 12000mm 

(D| 12000 mm 

'^^^^CIMTifl KM VOCATWNAl lOUCATION 



SECTION B 

7. A fitting 6.5 centimetreg wide alio 
has a width of: 

[A] 0.65 millimetre 

[B] 650 millimetres 

[C] 65 millimetres 

[D] 6.5 millimetres 

8. A 2.5 litre tank would also hold: 
[A] 2Smillilitres 

[Bj 2500millilitres 

[C] 25000maiilitre8 
[D}. 0,25millilitre 

SECTION C 

'i 1 

9. ' For measuring millimetres you would 
usea: 

[A I scale 

|B] measuring cup 

[C| pressure gage 

[D] rule 

10. For measuring kilopascals you would 
usea: 

[A] pressure gage 

[B] rule 

[C] scale 

[D] measuring Ci\p 

\ 

11. Estiniate the length of the line 
segment below: 

^ 

|A| 23 grams 

(B| 6 centimetres 

[C| 40 millimetres ^ 

(D) Hpascals 

12. Estimate the length of the' line , 
segment below: 



SECTION D ; 

^ 13. The metric unit for pressure which 
J replaces pounds per square inch is: 

[A] mOlimetre 

[B] litre per second 

[C] kilopascal 

[D| cubic millimetre 

14. The metric unit for mass' which replaces ' 
the ounce is; 

[A] gram 

[i] kiloUtre 

[C] millilitre 

[D] kilopascal 

Use thislonversion table to 
answerquestionslSand 16. 



m ft. 


m 


ft. 


10 


32.81 


1 


3.28 


20 


65.62' 


2 


6.56 


30 


98.43 


3, 


9.84 . 


40 


131.23 


4 


13.12 


50 


164.04 


5 


16.40 


60 


196,85 


6 


19.69 


70 


229.66' 


7 


22,97 


80 


262.47 


8 


26.25 


100 " 


295.28 


9 


29.53 


328.08 







13. The equivalent of 75 mis: 
[A] 229.66 ft. 
|B] 225 ft. 
[C] 22.96 ft. 
[Dl 246.06 ft. 

16. The equivalent of 150 mis: 
[A] 318.08ft. 
[Bj 492.12 ft. 
[C] 354.48 ft. 
[Dl 150 ft. 



[A| 10 millimetres 

[Bl 4 centimetres 

[CI 4 pascals 

[D| 23 milligrams 
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EXERCISES iTHRf 6 

The answer depend on thcucnis 
iisrtl for ihc acrivitU'S. 

EXERCISE? ' 

Curreiuly acccpii'd meiric unr of 
measuremeni for earn questic are 
shown in Table 2, Standards in each 
occupation are being estabhshed 
now, so answer>mayvar\'. 



Exercise ID 



Exercise 13 



EXERCISES 

a I 2.ticm 

bi 58.3 cm 

ci 9. 1 cm 

di 68.0 cm 



el 13,2 cm 

f) 80,2 cm 

gl 140,0 cm 

hi 230,7 cm 



EXERCISES 9 THRU13 

. Tables are reproduced in total. An- 
swers are in parenthe.ses. 

Exercise 9 



metre 
m 


centimetre 
cm 


millimetre 
mm 


1 


100 


1000 


2 


200 


12 000) 


3 


m\ 


(3 0(10) 


il 


19001 


l9 000i 


|5| 


l500l 


5 000 


7-1 


(7 4001 


(74 000) 


O.S 


80 


(8001 


0,6 


1601 


600 


i0,025l 


2.5 


25 


1 0,1 181 


(i4,,^:i 


148 


j 16.391 


. 639 


1 6 3901 



00 



iTiillilitrpji 
ml 


litres 
1 


3 000 


3 


6 000 


(6) 


(8 000) 


8 


lUOOO) 


114) 


(23 000) 


25 


300 


0,3 


700 


(0,7) 


(900) 


0,9 


250 


(0.25) 


(470) 


0,47 


275 


(0.275) 


Exercise 11 


litres 
1 


millilitre^ 
,ml 


8 


8 000 


5 


15 000) 


46 


(46 000) 


(32) 


32 000 


0.4 


' im 


0.53 


1530) 


(0,481 


480 


Exercise 12 


grams 
g 


kilograms 
kg 


4 000 


4 , 


9 000 


191 


T.\ 000 


(23) 


l.s'iOOl 


8 


300 


|0,3) 


275 


10.275) 
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' kilograms 
kg 


grams 
g 




7 000 


11 


(11 000) 


(25)- 


25 000 


0.4 


■ (400) 


0.63 


(630) 


(0,175) 


175 



Parti 

a ) 98.43 ft. 
b ) 180.44 ft. 
c ) 0,70 in. 
d ) 11.41in. 
e'i 23.62 in. 

Part 3. 



f ) 30.48 m 
g ) 53.34 cm 
101.6 mm 
7.32 m 
15.24 ra 



h 



Exercise 14 



2.5 kg 
240 cm 
2000 mm 
10 cm 
0.5 kg 
0.5 litre 
25 mm 



h ) SOOOOg 

i ) 5m 

j ) 1.25 litres 

k j 50 mm 

1 ) 2500ml 

m) 5t 

n ) 1.8cm 



a ) 18.95 Utres d ) 4.5 k{; 
b ) 75.80 litres e ) 36 kg 
c ) 4.0.47ntre f )'2-5.08cm 
X 15.25 m 



EXERCISES 15 AND 16 

The answers depend on the 
items used for the activities. 



TESTING METRIC ABILITIES 



EXERCISER 
Parti. 

a ) 118.4 ml i 

b ) 14.15 g j 

c ) 7.625 m k 

d)45kg 1 

e ) 10.16 cm m 

f ) 0.95 litre n 

g ) 3.79 litres o 
h) 9.15m 



9.475 litres 
4.5 kg 
6.35 cm 
5 685 litres 
2.25 kg 
30.5 m 
413.7 kPa 



1 


C 


9. 


D 


2. 


B 


• 10. 


A 


3. 


D 


11. 


B 


4. 


B 


12. 


A 


5. 


D 


13. 


C" 


6. 


D 


14. 


A 


7. 


C 


15. 


D 


8. 


B 


16. 


B 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES! THROUGH 5 
('Optional) 



UNEAR 

Metre Sticks 

Rules, 30 cm 

Measming Tapes, 150 cm 
*fleight Measure 
•Metre Tape, 10 m 
•Trundle Wheel 
*Area Measuring Grid 

VOLUME/CAPACITY 

'Nesting Measures, set of 5, 
50 ml -1000 ml 

Economy Beaker, set of 6, 
50ml- 1000ml 

Metric Spoon, set of 5, 
1ml ■25 ml 

Dry Measure, set of 3, 
, 50,125,250 ml 

Plastic Litre Box 
Centimetre Cubes 



MASS 

Bathroom Scale 
•Kilogram Scale 
•platform Spring Scale 

5 kg Capacity 

10 kg Capacity 

Balance Scale with 8-piece 

mass set 
•Spring Scale, 6 kg Capacity 

TEMPERATURE 

Celsius Thermometer 



r 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

b this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by"*." 

A. Assorted Metric Hardware-Hex nuts, washers, screws, 
cotter pins, etc. 

B. Drill Bits-Individual bits or sets, 1 mm to 13 mm range 

C. Vernier Calipcr-Pocket slide type, 120 mm range 

D. Micrometer-Outside micrometer caliper, 0 mm to 25 mm 
range 

E. Feeler Gage-13 blades, 0.05 mm to 1 mm range 

* F. Metre Tape-50 or 100 m tape 

* G. Thermometers-Special purpose types such as a clinical 

thermometer 

H. ' Temperature Devices-Indicators used for ovens, freezing/ 
coolmg systems, etc. 
. I. Tools-Metric open end or box wrench sets, socket sets, 
hex keysets 

J. Weather Devices-Rain gage, barometer, humidity, wind 

velocity indicators 
K, ' Pressure Gages^ire pressure, air, oxygen, hydraulic, fuel, 

etc. 

L. 'Velocity-Direct reading or vane type meter 

M. Road Map-State and city road maps 

N. Containers-Buckets, plastic containers, etc., for mixing 

and storing liquids 
0. Co'ntainers-Boxes, buckets, cans, etc., for mixing and 



Most of the above items may be obtained from local industrial, 
hardware, and school suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of their 
metric measurement devices. 



'Measuring devices eurrenliy are not available. Substitute devices (i.e.,'thermometer) 
may be used to complete the measurement task. 



Tools and Devices List 



:KK:-iKNCES 



■; .li'ii ,;n<i !(,';v*,:,. i (hio iJepartiiitnl ;,.[ L'liuc.v 
■ •I"""!-':-. C'H ri215, l!n5,fl!ip;ix.'.s,>l 50, 



■ •• to the metric system desiKned for indepen- 

y ..• .'ir. ;r,MT.;t(.i.'!iu-:itiun study, Introductor)' information about 
'-■ -^-r-i'-fni !!:. .vpmduciblf nm'm apply mctnc concepts to 
■ ■ ' T;......-..:r-M.i,i su,„iiioii,s, iaborator)' activities for individuals or 

''• '" !n«'rf m litre box. square -cntinietrt grid. 

'■•'■'.i!'!'.'' \nmr,. P.O. Ik,\ 236, Northfield, IL fiOO'JS, 



1 !t;niiii..s 



'wnd, color; $310.00 purchisc, $31.00 rental. 



■ ^ .v;i.s ,i!„i, f;,r ieni^-th, ;ir,.a, volume and maa. relatinfi each umt 

' ' •"!>;Miniwihi,r!.s, Vreen overprints .show correct use of metric 

■ :n.-U',.:,«' of mHn. .•alr.ilations. Kebtionship,i amoiig metric 
'■ "■ *"l"ni(', and masiare illustrateri m interesting ■ 



■'''"'"^''"f"" i'lni/iom;;, Technical and 
■ l'ro<!iict [■tiiization. The Center for Vocational Edu- 
I hi' '.i;i;(.,Sf.wLnivcrsitv, Columbus, OH 43210 1974 149 

' ■■'■.pr.'i'i.Ti.MU- bibliography of instructional materials, reference mate- 
: rtsoura' list lor secondary, post'secondary, teacher education, 
-^'i'll; .•'o.si.' edticiiJum. Instructional materials indexed by 15 occu-' 
i-'^''''-'' • ■il^^■fs, tvucs of materials, and educational level, 



' K.v',T/o/ Vuratmal. Technical and Adult Edu- 
I'f'd.Kt Itili/alion.-lTie Center for Vocational Education, The 
i:.- I iuversity, Columbus, OH 43210, 1975. 46 pages; $3,00. 



' 'Ml 
■■■'0, 



■ '>■' !«<cher.s, curriculum developers, and administrators in voca- 

!e<'hnical .ind adult education. Covers issues in metric education, 
'"•'■ri. system, the impact of metrication on vocational and technical 
j;'"r: ntiphcatioas of metric instruction for adult basic education, 

■•im.-u|ii:ii ;ui(i iMnictional strategies. 

"'idc ASni E m-12c. American Society for Testing and Materials 
Itii'-e Street, Ptiiladelphia. PA 19103, 1972. 34 pages, $1.50, paper. 



con- 



; ie;;iii.-d presentation on SI units and symbols, style and uiiage, rules for 
.'■■■^I'lr! iind roiindin^. Appendices on tfirminology, development of SI units, 
I i ersion factors. Includes current base and derived SI units, and 

irn'o'.cd lifi'iiiti'in from S(. 



■ in ; .'v,',-- hlu^.:i:.'i Lmdlwk, ,lohn R., Charles A. Bennfit Company. 
Inc, ;<f)l) iV. Drtwrilk-r Drive, i'eona, IL 616M, 1975, 103 pages, $3.60, 
p;iper: $170 quantity school purchase. 

Presents nietnc units and notation in a well-illusttated manner. Individual 
chapters on metrics in drafting, metalworking. woodworking, power and 
energy, graphic arts, and home economics. Chapters followed by several 
learning activities for student use. .xppendix includes conversion tables 
and charts. 



MLTfilC SUPPLIERS . . 
Brown i Sharpe Manufacturing Co.. Precision Park, North Kingstown. RI 02852 

Industrial quality micrometem, steel ruh, screw pitch and thickoM gasei. 
squares, depth gages, calipers, dial indicaton, convetaion charta and guides! 

Dick Blick Company, P.O.- Bov 126.7, Galesburg, IL 61401. ' 

I, 

Instructional quality rules, tapes, metre sticks, cubes, height measures, 
trundle wheels, measuring cups and spoons, penonal scales, gram/kilogram 
scales, feeler and depth gages, beakers, thermometers, kits and other aids. 

Ohaus Scale Corporation, 29 Hanover Road, Florbam Park, NJ 07932. 

Instructional quality and precision balances and scales, plastic calipers 
and stackable giam cubes for beginners. 

INFORMATION SOURCES 

American National Metric Council, .1625 MassachusetU Avenue. N.W Washinjton 
DC 20036 

Charts, posten, reports and pamphlets,' Wefric Reporter newsletter. National 
metric coordinating council representing industry, government, education, 
professional and trade organizations. 

Industrial Fasteners Institute, 1505 E. Ohio Building, aevcland, OH 44114. 

Ti'ade association which designed an Optimum Metric Fastener System and 
secured international acceptance for 25 metric fastener sizes to replace the 
57 metric fastener sizes now in use. New American standards for aerew 
threads and fastener sizes will be published in March 1976. 

National Bureau of Standards. Office of Information Activities, U.S. Department of 
Commerce. Washington, D C 20234, 

Free and inexpensive metric charts and publications, also lends films and 
displays, 



